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(57) Abstract: 

PROBLEM TO BE SOLVED: To stably specify a more 
precise current position. 

SOLUTION: A portable navigation device 1 detects a 
current position (X, Y) by GPS satellites C and D to be 
received and transmits GPS information C and D to an 
onvehicte navigation device 2. The onboard navigation 
device 2 also detects a current position (Xs, Ys) from 
the same GPS satellites C and D. Since the position (Xs. 
Ys) and the position (X, Y) detected by the portable 
navigation device 1 are ones detected from the same 
GPS satellites C and D, almost similar errors occur. 
Accordingly, the onboard navigation device 2 calculates 
a difference between current positions (Xb, Yb) and (Xs, 
Ys) detected highly precisely by GPS satellites A to D 
and another sensor (a) to be received and transmits 
this difference as correction information to the 
portable navigation device 1. In the portable navigation 
device 1, the current position is corrected by adding 
(Ax, Ay) to (X, Y). 
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(57) [gift] 
■5. 

tefcGPS«SC. DlCtOSttffiH (X. Y) £&fiB 
titmz. GPStiMBC. D***ffltfy-y3> 
£B2lc2lfrr*. *«ffl^-t*y— >3>SB2t, Wi 
-©GPS«SC. DA^SfiEttB (Xs. Ys) Srtft 

mr*. c© (xs. ys) t. «i*ffl^t'y-->3> 

SBlTfctiJLfc (X, Y) <hte. |s|-OGPS*S 
C. Da>£>&UJL*:t>©ft©-e. fililB]-©SI£«:*rl< 
T^S. ^CIT. *«ffl^-fy-->a>$IB2«. gft 
^SGPSMA-D^teOt^ (a) T««SIC 
fctBL-fc^aEteB (Xb. Yb) t (Xs. Ys) 
KM (Ax. Ay) SWfflU «iEfll«<»:LT**ffl^ 

ey— >3>«Bicjs«r*. «fiti;y->3 > 

SBlTli. (Ax. iy) $ (X. Y) ICSDAT^aE 
teBfcttjETS. 
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[»*3an GPs-b>-9-t. 

Z.<DG P ST3fI*J«fcG P S«l<D**8SrS«P©irj5l 

coaffl^arsimufeG p s«s««ics^^T^e£ 

try- i >a>««. 
[«i*jb2] gecD^tt«tts*tetti-5jew<4« 

GPS-fe>-t*-£. 

^- e y — > 3 e> srai* «fc g p s «a©«f ««• 

HfflGP S «afll?8Sffi#S^ £3<ILfcGPS*atit 

fa ict o»s$n«>G p s*aa>£<D«££ffi£G p s 
[f88©#»fci»ia] 

lo o 0 1] 

wm±.vim»m t*y—> 3 >8 

4(ait*»ig-r**flrffl^ty-->3 >8H*3«fctf?i« 

[0 002] 

[«*©£*] ^-h-y—>3>»««. JfcSic^rtfc 
fc*«rr£»rr*#rofcaic. mmmi-w—>3>& 

*fT#«>iittttii©*i*j-*. iw*ic«a-r*fc*oii 

ffil!S:aj£r-5->X7 L AT»iGPS (Global Positio 
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ning Systei)£«fflLTV>*. £©GPStt. a#3« 

<£«£j*tb-r*. GPsiintbb/tStt^ii 

CDROMSO^UIwBttSnfcJftBflHBlcSlfc 
T. GPSIwiaSESffillOftSte. I«3 0m-10 

omMomw^k^. cot*, e»*ic«« 
■*tu t g p s ©Bfrof-^ *«it 4 c t -ctttafi 

[0 0 0 3] 8£ftlI©Rg£l~5mgK£T 
GPS©fSflHtfc&W$nTS. :tOD-GPS«, IE 
nJ»TGPS«*CJ:*3ltttt«Mi*fT3. -5-UT. 

stpEii. bs©Ib*mm*&. GPSTtttatfesa 
tt«oRg$*aiL, -5-©tt*e»>*fflo^-try-->3 

tt. GPSTl*tiJLfcSifiE{£B£. »M»»SS«Lfc 
[0 0 04] 

fflT**#ffl^ty-i >3>£«©*£Ktt. GPSet 
>•*&#©»&*<*£<. ]E*&9lttttBttlH£fT3C 

30 

[0 0 0 5] D-GPS^eRSSSWT-SCt 

t>#Aen**<. »*E«i«anTt»«D-GPSTtt. 
gps cj:«K&07-4r£SftAfr Aneaitr 

LfcO. *St^TffifflbfcOT*»^*^. G 
PS«£rt><=>&ff£n**J£li 1 5 7 5. 4 2MHzi 

oymmrti. a«»*t**GPs«M©*««*ft<* 

40 0, *Ji»Tll*JHacttfflLfc*GPS«M*»60« 

iS*+»JCS«Tt^^Ct*<*<. D-GPS©*Jffl 

[0 0 0 6] a^x. fi£3t5o«!»ffl^-tfy-->3>sia 
t«. GPs*ar*ff*#oii«EttB*«iai/Tufc 

3*>f?rtt±©GPS«a*>S©*tt*£«T£fc<»: 
UTt>. GPS ro^OftfflTliUfl!* 5 * £ Lft* 4 -3 1. 
i<IC. K;U**P*»CJ:0 2«Jr©GPS«a£»tL 

50 li. coj:5fttt*tt*o««*«i»"*-*fcfticttan 
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3 

o z. tifieim.iim&m-rKf-i'a >8B&«fctfsaE<4 
mmiEm&mft&&&?z z t teas. 

[0 0 0 7] 

tt, GPS-fe >-*<>:. C<DGPS-t>U-T§filLfcGP 
SIBffl^ 6. ©*»£g^T8«ftB*lfttiJ-f-55i£ti: 

««-sq»^ii2Hfr5GPs«ai««am?a<i:. :o 
a©^aT^«ufcGPs«aflH8tc«-^^Tff<ssn io 

E«Ofe«Ttt. gEWfctt&Bflllllfcfcirrstttttt 
■flMBttiW^Si:. GPS-fe>it<h. tty-ya>8 

«*»safliflriBftG p s*fi©flNB£3<rr*G p s* 

S«f«S«*at. C©GPS*»«M«fll***»6* 20 
»LfcG P S«fitil«{C«fc 9ft£$n*G P S«S*» 6 
©MtfcWBGPS-fc^TSMIU Sfflbfc«KlcS 

^T«e<fcB*fcfflTs8«<aB«m^8<t. 

fc(M«ffl*aT*tti$nfc3t«ttB©RM£. ffiEfe 

gum*. cowwiH*8raiaj*nfcia*HjE 

•5. 

[0 0 0 8] 30 
tt. *HJS«JBlc«k***ffl^ty— >3 >S« 1 fc<fc 

OCRfiEttBlliEAS(pH&l/T0!)VPJi2. 3<D«J>££ 
$LtfeOT*5. WMlrf-ty-i >3>£Bltt. G 
P S icfc 0&ffiL££ttB£«IEt--5fc«>eO»lEflN8 

[0009] >3>g«ni, &B3># 40 

y-->3>jassBi isbath*. :©tfy->3 

>J&S881 114. CPU CPfcJ&SKB) lilt. * 

ttttantl»5ROM (U-H • *>U • ^t'J) 11 
2<h. 7-*>y^ : e l Ji:LT(ORAM (7>^A-7 
• Z^&'J) 1 1 33S«;UiV'r?n:J>tf:x- 
?i:<tt)TlSin5. RAMI 1 3Ctt. 
tSjttfttftoTl^GPSIIfflfllS, CCDGPS* 

SA^ro«tt^bGPsriftffiLt^aE((icii. mum-)- 50 
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K y- -> 3 >SB 2 * EaS«i«© 3 SSfll LfcttiEtil 
18. iW»jE*«T«ELt«jE««Ett« (*«X. * 

$nTi»-5. rctty-: >3 >fflaaBi itctt. sse 
tt««aiKi 2. x-^e«ssi 3. asraasi 4. s 

tooio] m&Q.m&ihm 1 21s. Gpsass£*jffl 

LT*ii5©ttB£«rf*GPSg<I8Bl 2 1 £«A 
Tt»*. £©GPS£«£B1 2 ltt, «»OGPS« 

s©-55. §®Bi«ttGPs«s*^ofii^*±ey- 
->3>saaai licwie-rs.fcSKift^Tv**. ^-try 
—>3>fflaaRi «iesnfcm#o-5s. *«2 
^. »$L<tt4t5©GPs*a*»e©m# ; &a«L. 
cneo«#*^^«E<4H©4t»Y i tauix i 
T*<fc5icfcoTV>s. 7-ty— >3>fflS85i 
ltt. s«ta:«*»ST4/tje>»cffifflixfcGPS*s»c 

OUTCfiSRAMl 1 3IC»iWrS«fc^tC^-3T^ 
•5. 

[00113 x-^EttSB 1 3 JCtt. 1 3 

1 , iHf-^ 13 2. ilKx-* 133, 
1 3 4iJ«tt;H^L^l'^O<fi0x-^*<»ittSnT^ 
4. r-^EIftffi 1 3 ICtt. 7D7t!-f'fX?. A- 
FtV*£. CD-ROM. ftx^*?. ISf-y. 
IC*-H. ft2J-F«5£fflHfc&8E«8Btf<ttffl3 

n-s. ^j*^-* 1 3 ltt, sj»tti*»i 6*^ta^r 

2tt. \ sicjasansiftHax-^Ta*. 
af-? 1 3 2 ir»ift$nTu-6»Htt. &frmmz%. 

PrrZ>1ttf><D*><DT$>K). m*.li2 5 0 O^CD^l , 5 0 
0 0^01. 1 0 0 0 0#©1. 2 0 0 0 Oft© 1 was 

mmmtsftT^z. jiBr-* 13311 *«ffl±t* 

y— >3 >8B(CJ:0 iM«S*TO«ISa**fT^«^ 
iUTtt. *-©£2L6©»«£8«. 

[0 0 12] i£§mS? 1 4 (Ctt. 7>f«<SR3«T 

fy--> 3 2 ^ass%^ 3 tom-mummm 

Zf70£j\Zt£?Tm. i£Sfia814tt. «*ffl±f 

GPs«air-3t>T©flme»«ffl^ty— >a >kb 



( 

5 

2-t>B££liB3*0$*J@tc£ffi?S<!:#l;:. &mm 

2. 3*^a«ttH*1«IET-&fc»W«IEflNR£gffl-r 
■S.fc^C&^TU*. £fc. £SfI«14tt. 

[0 0 13] £^ffi 1 i— tfOBSKlSUTR 

*©§WJft©<fcH^«*Lfce»*<^;*ns 
[0 0 14] ffPWftagl 6tt. jMHr«aKM«-r« 

©2S££00 (fcMk ^7'J>X^>H§ffl# 
£©1B» *»JUL**lSlK:aA/"C<«a^. J ^©&rt 

[0 0 1 5] A#85l 7lCte. 
SSLT-tWHB** «=>**;?-**>©, ffMNtSB. O 

cr (xwxnntt) •o#«x*««3»««[ffla 

[0 0 16] *W8^-ey— >3>««2tt. JMMI* 

fy->3>8titi^«i:. ^hfy-->3>fflaW2 

1. S«Effi««ltil8B2 2. f-^El«2 3, ££«SB 
2 4. Stk862 5. &*U1l&2 6*5«fctfA;>jS62 7* 
Ix.Tl^. **fflxtry— >3>8«2te. SlfcftH 
&aj6B2 2 £LT. GPS22 1$ix.Tl>5. ^©G 
PS2 2 1I1 Sft30» $?3H><tt40©GPS*S 

t. >3>*Bi-rttteanfcGPs«s 

CJ4-5Tl>4. 3&ffiflHftiUS2 2 tt. «C. JtBS£ 

ftttiLT*jSS©^fl:Sr*»'5«iaa-fe>-9-2 2 2. »IS 
©H<E*S*HiLT«*Lfc«J, JnaSS:^mLT2lEl 
f&ftLT&m*:&mTZ>&m±>-*)-2 2 3. 7.x7'J> 

tf'J a-AfSffll>TXf 7 >) > ^©fc&fcfcffl-r-SX 
x7'J>^-fe>-tJ-2 2 45A«ffiffl3n5. 
[0 0 17] ifc. 05j«Lft«,»a<. «fiE&m*tti862 2 
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Olefins nfc K - 3 >* 5 ©ttBflWWSSffi-f * f 

S?©8«£ft«£i*T ; fe«fc^. «SfiMHfttti8B2 2li. 
a^ll. Jfcm>ii»©x-:5'£ttfflLfcv<y7-7-;/x> 

3 >s« 2 ©8«&mfttB85 2 2 a. uwmix try- -> 
[0018] *«ffl^-ey-->3>8«2©i-tfy— > 

a >fflSffi2 1 11, RAM 2 1 3 8HS$ft 
*frr*XU7«r*rUTV>*. *bT. GPS2 2 1*«- 
a*>tffc±tfv-y:/v-yx>?©tt^fc«fcoT&tiJ 
LfcSfiEffill (Xb. Yb) a*. z.omtEVLm&9Mm 
i'J7C*l»Sti*J:^k:ft-3TV>*. *tx. x£y 

20 — >3 >5aaw2 1 «. m^ffl^-ty-va 1 t 

««SnfcGPS««3ft»60««*«BUT«WBUfcl! 
tttt!I©tU«*jET*fca©1iJEWl*. RAM 2 1 

#mu sisfli«2 4*^2im-r4<t5k:a-3T^*. 

[0 0 19] **ffi^-tfy-->3 >S«205-r-^K« 
852 3tt. Vmft1-\iV-- >3>S«1 3«fc0t>£<© 

0«;ltt. *Bf-?2 3 2I1 £w85l 5»Cj8B$n^> 
«Bff)f-^tlt. £•<©«**». *aa©*Rfl6H 
30 f-ftmATKZ. 2 3 3tt, $&jACN 

©/M£l^iltt##. a«tX!ljjW«IIAt4-9Tk>*ii» 
©35-#»*0>**V»aBHra. fl#©W*t5©x- 
^**LTV»*. itaHf-i'2 3 3tt, iil&Kgrr 
^f-^iLT. XBOttjAoSE&AM. »^©X^ 

U^^OjagS©^^*^^©^©. jiB©*^. 
«±m«. 3grt?F5««. y-HBk. / — H5fl7 r — ^© 
40 &*7PUX. i!K©fia. aifiaS^Wx-^SrWL. 

^blC. iiK7 f -5'2 3 3«. y-HtCMT* 

-5tt»r*ii^ > h>*;l'^IC-3il->T©. Jt». Sit 

15*^ b ^ -5 x- 9 & W L T t> 4 . 
[0 0 2 0] BS5ft6^3(i. 1 t2ISffl853 

2 <!:Jl«E<4HttWffi3 3 S«*TV»«. ^»S63 1 It. 
CPU 3 1 1. &i07ny7A^f-^*'«tt5tlt 
ROM3 12. 7-*>yx'J7<!:LTffiffl$n5RA 
M3 1 3&9*mfUZV'( 9a3>\£3.-9\ZJ:r>Tn 
50 5$ntV>5. ROM3 1 2 ICti. HSS«^3©E« 
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ttmt&m <*«xb. mYb) of-^^isn 

TV>*. £fcRAM3 1 3ICtt, HMJffl^tfy-— >3 > 
SB 1 TJffcStlfcGP S*a©flMB£te*rr*X'J 7 
ai*«SnTV>*. «tttt«<ftttl»3 3 tt. G P S 3 3 

tlfcG P S«ea>S©«K fcffiffl Lfc»£<Z>3i«ti:B£ 

[0 0 2 1] B5tS«B3tt. i*ffltfy->3>8 

TttftBBSna. HAtt". &HJ££JftEf« 10 
<DtmtLXtf]6 0xmtK\Z, *tt*«B#-y*X«K: 

EB^ft*. Q£S«»3«. m®cD&mtLT&.m-f 
s«t-5icbTfe«t^. phs (/x-y^-;i^ • A>x-r 

[0 0 2 2] B££Jttft3 0HHffl3 1 IS, «»ffl^-f 

y- •> a >8B i Tits s g p s «a*> 6 * 

ROM3 1 2»C«ilrt$nT^*H3£S«6®Wl6 
»ttfi/>^»fflU. MISff3 2^e.jS«f*J:'5IC^-D 20 

[0 0 2 3] ^ir. £©«k5K«j£;£nfc£iS#«©ft 

BK:«k*Si«ffiB*tti©tt»*<^ttlC$lxfcfc<DT* 
•5. H2C^rJ:5lr. GPS*S«:A. B, 

c. d. e. -t-r*. cnso-ss. gmatLxo 

**ffl^-ty— >3>8«2Ttt, A~D©4^<DGP 
S«SS*»5»0«St*GPS 2 2 lTSffiplffiTfe-SfT 
*. -tLT, $«ffltty-i'3>8t2Tli, GPS 
2 2 lT§«Lfc*«*>SfctiJbfcgi«E<£B<!:. E«-fe 30 
>-*2 2 3§0&lt>m7^-yf>^ffllt© 
ffl^-tflCfcoT. «kOjE**a«EttB (Xs. Ys) # 
fcigStl, RAM2 1 30S«EttHffi»*iWX'J7lC» 

KB1CDGPS 1 2 ITU £ffipfflg&GPS«iSa<C 

[0 0 2 4] H2{CS-r*»ffl^-tfy-->3>^«l*5 
«k^*«ffl±fcfy— >3>K«2©tt«l'fe^T. PS* 
KJ:*fl£&BttiEfflS»feiCOUTi89!T£. 0 3*5 

2. 3IC*JWiSfttt«MiEffl31ft^*^Lfc7D-^ 
r-hT&S. *TBI3lcSTJ:e>(c. SMWH^hTy- 
->3/8illt §fi^ffittGPS«SC. D*^fflt 
Ury^l 1) . SiLtGPS«lCll 
?8C. D£RAM1 1 3IC»WT* Uf-;71 2) . 

^fcfy— >3>fflS«l ltt. RAMI 131Z& 
«LtGPS«It«C. D£. iJISmSBl 4«r^"L 
T. StpS«S©T»5»«ffl±fy-->3 >«K2 
(Tf5 (Xf-;71 3) . fLT. ^fy-->a>Slll 
1 ltt. *«ffl + fy-->3>««27l^}(liEfll«S:§ 50 
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8 

icto. sfcffli (x. y) samr*. 

[0 0 2 5] -3EF. »«ffl^fcry-->3>S«2T«. 

H4n«rj:^ic. i»ffltt:y->3>gii*bG 
721) . GPstmac, D^sm-rst 

72 1 ; Y) . afcTSGPSIRSC. Dd^©SSE$ 
gUL Uf772 2) . g*P<Z>«fiEtfcB (Xs. Y 
s) fcfcfflf-S. COStiE&B (Xs, Ys) t. m& 
ffl^-ty— >3>«BioSfiEfi:ll*W8Si 2T«ffiL 
fc*£E(£B (X. Y) ttt, H-OGPSflSaC, DA> 

[0026] ^-^r. *tffltey->3>8t2©t 

ty-->3 >J83ia2 ltt, RAM 2 1 3®£ft&BJ£ 
«H»*JCtt«J$nT^4S«EttB©JS« (Xb, Yb) 
£R*ltiU GPS«ac, DO**^S«E{4B*«til 
Lfe»£©Rg (Ax. Ay) ££<0»5£ (1) , S 

(2) j^sjiar* UT772 4) . ^-try-->3> 

2ia«2 ltt. WfflUfcSM (Ax. Ay) £»IEtiS$8 

tux. aft««2 4*#LT, *«ffl^ty-->3> 

[0 0 2 7] 

[ft] 

Ax = Xb-Xs ••• (1) 
A y = Y b — Y s ••• (2) 

[0 0 2 8] «MI*lfy—>a>«l©*K 
y— >3>ffiS«l ltt. ^f-^14TGPS«l 
C, D©««*£Slfc{£B (X. Y) *fcttiLfc&. £ 

*«iasT»-5*«ffl^b:y— > 3 >»■ 2 *^»ie* 

a (Ax. Ay) fcStefc^Sa^aWr"*"* Uf»; 
715). Sffl»*r»ntt (7r;7l 5 : Y) . i- 

try— >3>jaa«i i«. mmmm (ax, Ay) s- 

Slfcttfi (X, Y) CtOASCtT. MlEBfc&aSrg 

ttJL UT7716) . ffia*^-f »\r-?>lZi)9- 

[0 0 2 9] &±itt^Ufc«i:^IC*llifi»»©*«ffl^ 

ey-->3 >K«c«fcntt. ft«*s^"iffi*GPs« 

^-ty-->3 >SB2 £fcttHJ££*&E3 A^«IE<i^ 
^SfiLT, «kOiE«^MiESffiffiB*ttffir^Ct^ 
T**. *»»»©«#ffl^-lfy-->3>«BT 
tt. 2^0GPSlI*eo«STifiEfl:i (X, Y) 
^ttmT-SWT. fi:BttUl©fe*©fi'J** t SSl(C^-5. 
Sfc. SSiEm^ (Ax. Ay) IC«t-5liiES!l31tt. ^ffi 
L t^fiEffiBtCHlll-r i/fltft WT»ES«EttB»ffi t> 

[0030] ^±i»^ufcnifi»»Ttt. mmm 
tey->a >SBic«t-5G p s«s^2 <&«•&(;: 

ftt>TK«UfcA^. 3d^a±*-5»-&fCtt, «»ffl^" 
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fcry-^3>»niTajRLfcGPs*s. «*«a. 

B. C*GPSfl!«i:LT*iliffl^lfy-->3>««2 

[0 0 3 1] liU:Sif?!Lfc#?16fiSffiTli. 
£ UT*«ffl^fy— >3 >£K2 LfetfSlC^> 

Tttft<. HSS»^3tOWTGPSfll«i:»iEfll* 
©2tS4I£fT5<fc-5l;:LTt>.fcU. B££J&ft3tt*tt 10 
ffl^-ty-i x3>8«<fc0fcIE*&9ttEtt« (Xb. Y 
b) «k0RS£<i>fc<T4*liEflMt 
*SflrT5 «#ffl^"bfy— >3>««©« 
«EffiB*«kOE«HC*5£r*C«h^Tt*. MIC. *58 

etw:. >3>s«*^-t;y-->3>s 
s 

->3 >8K2 lC»LT«8i:*:7©ff#*M!fl-f IC 
LTfc«fcU. 20 
[0 0 3 2] MIC. ^±itt^L^M»ffiTli. GPS 

LxaiEif r ey- •> 3 >&m 

tLTi-W—. xa>8lll£»fflU GPS1**££ 

*«ffl^-try— > 3 >s» 2 Lti^i^^xs 

Cl©«l8KIB£5*t>©Tttft 
Vi. flAtf. HllC*Lfc«tolC. »«ffl^-tfy— >a 
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«E(4«»jEfflS^<!:LT«ffi-r5<7)-Clift<. *583i 

e>i- ey- x 3 >sh t Lxmmrz tcts a. 

[0 0 3 4] 
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3>8ho«ij«. *5«k^«*ffl^-try^v3>»aic« 
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[04] n±. ji»«^tfy— >a>*«fc*»LT»jE 
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